Background: The pressure pain threshold (PPT) differs by muscle, depends on sex, age, and health status, and alters under the influence of disease. It is interesting to ask how and whether tissue sensitivity changes after the application of therapy. Aim of the study: The purpose of this study was to assess in healthy individuals the pressure sensitivity of muscles in the torso following a classic massage. Material and methods: A measurement of the pressure sensitivity of certain muscles of the back (the latissimus dorsi, the trapezius, and the spinal erector) was performed using an algometer before classic back massage and immediately after the procedure. A classic back massage was given to 60 healthy volunteers aged 20-47 years. The massage lasted 20 minutes and the major techniques were performed on selected superficial and deep muscles of the back. Results: The pressure sensitivity of the muscles decreased after the classic massage. Statistically significant changes were observed in the right (p < 0.001) and left (p = 0.002) spinal erectors; in the transverse part on both sides (p < 0.001), and in the descending part on both sides (p < 0.001) of the trapezius muscle; and in the right (p = 0.008) and left (p = 0.004) of the latissimus dorsi muscle. Conclusions: Classic massage alleviates tissue sensitivity to pressure in healthy individuals. It can be effective in cases of increased resting muscle tone accompanied by increased tissue sensitivity.
Background
The sensitivity of tissues refers to their ability to respond to external stimuli. Tissue sensitivity is inextricably linked to the sensation of pain since, in order to measure sensitivity, we need to determine the moment when the force applied induces pain [1] . hence, tissue sensitivity to pressure is also described by the pressure pain threshold (PPT), which is the minimum pressure that induces pain or discomfort. a low PPT, as observed in women and people of advanced age, indicates high tissue sensitivity in which even a small stimulus may cause pain receptors to react [2] [3] [4] . a high PPT, on the other hand, describes low tissue sensitivity. In this case, a reaction can only be triggered by a strong or long-lasting stimulus [1] . a high PPT is found in young men and is typical of healthy muscles that lack pain symptoms and are not affected by disease [2] [3] [4] [5] .
The occurrence of pain symptoms is thus accompanied by a change in tissue sensitivity, where the PPT decreases to 2-3 kg/cm 2 or even less [5] . This relation-Medical Science Pulse 2018 (12) 4 ship has been reported in numerous studies [2, [5] [6] [7] [8] . using an algometer, binderpur assessed PPTs in women and men suffering from pain in the cervicothoracic and lumbar regions of the spine, finding differences between healthy individuals and those with chronic pain [2] .
linari-Melfi noted that pain in people complaining of neck problems was related to changes in their tissue sensitivity. People with neck pain showed a greater bilateral decrease in the PPT than those without neck pain [8] . Pain can be, and often is, caused by an abnormal resting tone of muscles and other connective tissue structures, such as fascia. What is more, an altered tone in one connective tissue element can disturb the tone of other the tissues in direct or indirect contact with it. hence, the pressure sensitivity of tissues that are structurally related may differ. Increased resting muscle tone manifests itself as a higher tissue sensitivity to pressure, and consequently to pain [9] [10] [11] .
normalization of the resting tone reduces the tenderness of soft tissues and contributes to the alleviation of pain. Classic massage is a manual procedure involving the manipulation of soft tissues. Massage therapists deal with muscle tension that is typically abnormal and heightened; their goal is to normalize the resting muscle tone. Therefore, a diagnosis pertaining to the tissue is necessary. In classic massage, it is advisable to assess muscle tone and the tissue's sensitivity to pressure, and to determine the quantitative and qualitative aspects of the pain. This enables us to diagnose the problems present in the soft tissues, and thus to choose the appropriate methodology to proceed with. This assessment can also be used to monitor the effectiveness of the therapy.
Pain intensity during massage is assessed by means of one-dimensional pain scales such as the numerical rating Scale [12, 13] , the Visual analogue Scale [3, 12] , and the Verbal rating Scale [14] . It is also possible to use multidimensional scales, such as the roland Morris Disability Questionnaire [15] , the standard long form Mcgill Pain Questionnaire and the Short form Mcgill Pain questionnaire [16, 17] .
These diagnostic instruments determine with some accuracy the severity and nature of the pain experienced by patients and the level of the patient's ability to function. however, such instruments are time-consuming and reflect patients' subjective feelings.
Questionnaire-based diagnoses should thus be supplemented by the palpation method. Touch can indirectly give information about disturbances of the resting tissue tone and the severity of the pain. The palpation method, however, requires a good knowledge of the basics of anatomy, practical experience, and precise movements to guarantee repeatability [10, 18] . Cooperation on the part of the patient-who should be able to differentiate between the feelings of touch, pressure, and pain induced by palpation-is also necessary. one useful characteristic of palpation assessment, and an advantage it possesses over other methods, is that it can be performed without any measuring devices, which is especially important when the appropriate clinical environment is not available or when the transport of equipment is impossible. Palpation assessment should not replace questionnaires that provide details of the qualitative and quantitative aspects of pain; it is a method performed to evaluate the patient's state before massage, and is often employed together with questionnaires and pain scales.
The palpation method is quick, easy, and always available, and so is often used in the work of massage therapists. unfortunately, it is not objective [10, 14, 18] .
The assessment of muscle sensitivity to pressure by means of an algometer is not only simple and convenient, but is also a reliable, noninvasive, and objective way to evaluate tissue status [5, 19, 20] . It enables patient diagnosis, limiting its subjectivity and doubts about the severity of the pain [5, 11, 13, 14] . an algometer serves to measure the pain induced by mechanical factors of varying pressure applied to a strictly defined place on the bone attachments or the skeletal muscles [1, 5] . using an algometer, we can determine the minimum applied force that causes pain (the PPT). algometry objectively shows the level of tissue sensitivity to pressure and the severity of pain; it is also very repeatable and produces reliable measurements [5] .
as with palpation assessment, this method requires precise movements, a very good knowledge of soft-tissue anatomy, and experience in locating muscle attachments and the trigger points of muscles [4, 9, 11] .
algometers can be used both with healthy individuals and with those suffering from chronic pain [4, 21, 22] . They are used in cases of fibromyalgia, rheumatic diseases, and nonspecific spinal pain [3, 23, 24] . all these diseases involve abnormal tissue tone and increased sensitivity [3, 23, 24] . algometers are also used in various types of soft tissue treatment (treatment of muscular trigger points, fascia mobilization, deep tissue massage, connective tissue massage) to determine and visualize changes in the pressure sensitivity of the structures following therapeutic interventions [21, 22] .
Aim of the study
The main purpose of this study was to evaluate the pressure sensitivity of selected muscles in the back part of the torso following classic massage of the back. The changes observed in the status of the male and female participants are additionally described.
Material and methods

Participants
The study group consisted of 60 subjects, 37 women and 23 men, aged 20-47 years (tab. 1). The participants were students at the academy of Physical education in Wrocław and the Complex of Secondary Schools in www.medicalsciencepulse.com Wrocław. The criteria for inclusion in the study were as follows: the participants were school or university students, entered the study voluntarily, and stated that they had good health and a lack of current pain symptoms (no diseases, new injuries, euphoria or strong negative emotions experienced recently (1-3 months), no rehabilitation or drugs taken recently), as well as a lack of contraindications against massage (for example, fever, skin breakdown, advanced pregnancy). The criteria for exclusion from the study were: not being a student, disease symptoms, new injuries, malaise on the given day, contraindications against classic massage. age was not a criterion for inclusion in the study, as the university students were 20-25 years old, while students of the vocational college were adults aiming to improve their vocational qualifications. It should be emphasized that only one participant of the study was as old as 47 years old.
The project was presented to the students and pupils as a part of massage classes. Those who wished to take part filled in a form confirming that they were entering the study of their own free will and that they had received all necessary information about the procedures, the course, and the purpose of the trial. Patients could quit at any stage of the experiment. The study involved only volunteers. The respondents did not report any pain complaints and stated that, during the last three months, they had not used analgesic or sedative agents and had not undergone physiotherapy. They also stated that, prior to the study, they had not experienced any strong emotions (stress or anger due, for example, to exams, illness, accidents, or euphoria or happiness due to, for example, falling in love) as a result of a sudden event, which could have an indirect effect on the results of measurement. This study did not use scales or psychological questionnaires that might illustrate various states of the participants' nervous systems. We did not use any questionnaire to evaluate health status (such as presence or absence of symptoms in the back area). The only source of information about such symptoms was the participants' declaration of their good health, which was one of the criteria for inclusion in the study. What is more, every student undergoes compulsory periodic medical examination at the university or school, and so were all counted as healthy individuals. We are aware that a questionnaire would provide us with more details about the students' health status, and this information could contribute to the results. In our study, we focused on performing the massage properly and taking measurements using the algometer. It should be emphasized that the students demonstrated good skills in this field. The nonuse of a questionnaire is a limitation of our study (see the limitations section).
The research documentation consisted of the patients' consent to participate in the study, a measurement card (recording the algometer measurements), and a personal questionnaire of the authors' own design that inquired about the participant's physical and men-tal states and any medications taken. The study was conducted from September 2014 to March 2015. 
Experimental protocol
The experiment was performed by two vocational college students, with one making pressure sensitivity measurements and the other performing the massage. The aim of this procedure was to assess the contribution of massage to the normalization of resting muscle tone, and thus to a change in tissue pain sensitivity.
We chose classic massage of the back, as massage of this part of the body brings the greatest relaxation, eliminates fatigue, and facilitates rest and asleep [25, 26] .
It is safe, noninvasive, easy to perform, repeatable, and does not require specialist equipment [27, 28] . It is the most popular type of massage in the world [29] . The massage methodology is simple, involving basic massage techniques performed in accordance with the layer principle, in the right direction, and with a definite number of repetitions. What is more, classic massage of various selected parts of the body, including the back, was this type of massage in which the students had the greatest practical experience.
Pressure sensitivity was measured on the latissimus dorsi and the trapezius muscles (descending and transverse parts). These muscles were chosen as they are large and superficial, and thus easily accessible. additionally, we examined the spinal erector, a long muscle with a distinct final bone attachment, which facilitated measurement and reduced the probability of measurement errors. What is more, the trapezius muscle is very sensitive to stress: it reacts quickly to mental discomfort, which manifests as increased resting tone [30, 31] . The measurement method used involved an algometer, which guaranteed objective results. The patients pushed one end of the device themselves when they felt the pain caused by the massage therapist pressing with the other end. The initial position for the massage was lying on the front of the body; the lack of visual and verbal contact prevented the massage therapist from influencing the patient's decisions. With the patient lying prone, the massage therapist has access to the back part of the trunk on both sides of the body, without needing to reposition the patient during the mas-Impact of classic massage on the pressure pain threshold -a preliminary study Medical Science Pulse 2018 (12) 4 sage. The upper limbs were placed alongside the torso, and the lower limbs were slightly bent at the knee and ankle joints, with wedges placed under the ankle joints. The face was leaned against the frame.
The algometer used in our study was constructed at Wrocław Technical university specifically for this project, according to the specifications of personnel at the massage department of the academy of Physical education in Wrocław.
The research protocol involved completing the necessary documents (such as consent forms, the statements of the participants' emotional state, and tables with the results), giving instructions on the course of the procedure and on how to behave during the measurement, and performing trial measurements. Then the patient was correctly positioned for the massage, tissue sensitivity to pressure was measured prior to massage, classic massage was performed, and a repeat measurement was made of tissue sensitivity.
Prior to the study, the procedure was described to the participants; they were told how to behave during the measurements, and that they could withdraw from the study. at the beginning, a trial measurement was performed so that the patient could differentiate between the feeling of pressure and the feeling of pain and stop the algometer at the right moment. next, a real measurement was performed on the bone attachments of certain back muscles.
our study was based on PPT measurements made with an algometer before and immediately after classic massage. This device, along with the other methods, allowed us to evaluate the initial state, the changes that occur during a series of sessions, and the final effect of the therapy.
Methodology of massage
The methodology of classic massage involves correctly positioning the patient (to lie on the front of the body with wedges placed under the ankle joints, above the anterior superior iliac spines, and under the shoulder girdles) to ensure relaxation of the maximum number of muscles and the correct flow of venous blood and lymphatic fluid. The position was safe and comfortable for both the patient and the massage therapist ( fig. 1 ), causing the joints to take up a middle position. Thus, the attachments of the majority of muscles that could influence the arrangement of the pelvis and the spine were close to each other, resulting in the relaxation of the maximum number of muscles. This gave the patient a feeling of whole-body relaxation. The patient was covered with a sheet for comfort, with only the part of the body being massaged remaining uncovered. The room was warm and silent. The massage therapist did not talk to the patient, and no sounds penetrated from the outside. If the wedges used in this type of massage are not available, rollers or rolled-up blankets may be employed; what is more important is the knowledge of how to place the wedges to ensure safety and comfort for the patient. The procedure can also be performed in other positions, such as lying on the side; this also requires wedges to be placed properly under the head and under the lower and upper limbs; the position of the patient must then be changed to the other side during the procedure in order to manipulate both sides of the body [18] . The methodology of classic back massage consists of three parts. The first part involves manipulating the skin and back fascia using appropriate techniques. In this part, we applied superficial stroking with and against the hair, as well as deep stroking. Next, we moved the skin within the range of its mobility, rolled the skin, and applied spiral friction. The first part lasted six minutes. In the second part, we manipulated muscles-first the superficial ones and then deeper muscles. In this part, we applied transverse kneading of the latissimus dorsi muscle, and then of the descending, transverse, and ascending parts of the trapezius muscle. We then manipulated the smaller and larger rhomboid muscles, the supraspinatus muscle, and the infraspinatus muscle using a spiral friction technique. We repeated the transversal kneading of the upper part of the latissimus dorsi muscle and the infraspinatus muscle, thus indirectly manipulating the teres minor and teres major muscles. The main part of the massage also included transversal kneading of the spinal erectors (to C6) on both sides of the spine. The final action in this stage was to rub the quadratus lumborum muscle (by stroking and friction performed together with the lateral part of the hand). We allowed ten minutes for the second part. During the third part of the massage-which was the shortest, lasting only three minutes-we applied deep stroking of the back and spiral friction to the supraspinous ligament. The whole session lasted 20 minutes [27, 28] .
Measures
Measurements of pressure sensitivity were performed on the latissimus dorsi, spinal erector, and trapezius muscles. The latissimus dorsi was assessed at the outer lip of the iliac crest (at its highest point), the spinal erectors were assessed at the posterior superior iliac spine, the descending part of the trapezius muscle was evaluated on the distal (shoulder) end of the clavicle, and the transverse part was assessed at the acromion process of the scapula [11] . Measurements were performed on the tendinous attachment of the muscle to the bone. The methodology was based on the research which demonstrated a positive correlation between measurements taken at the belly of the muswww.medicalsciencepulse.com cle (the trigger point) and measurements at the bone attachment (the tendinous part), which indicated that measurements of tissue sensitivity to pressure in these two places are equally good and reliable [11] . Measurement at the bone is also easier to perform, because this place is easier to locate by palpation. The students had the theoretical knowledge and practical skills needed to find bone attachments of the muscles, which was why this measuring method was chosen. We could thus assess the state of the muscle based on the measurement at the bone attachment.
The next stage of the study involved classic massage of the back. Immediately after the procedure, the pressure sensitivity of the same muscle attachments was measured once again. Measurements were taken on the left and the right side of the body in the prone lying position. The results were recorded on a special card created specifically for this study.
Data analysis
Statistical analysis of the results was conducted using the statistical software r (version 3.1.3) running on oS x eI Capitan (version 10.11.5)
The pressure sensitivity results obtained for each measurement site were summed, and the population mean value of the pressure force was calculated for each muscle. The distribution of the measurement results [paired variables] in the study group diverged significantly from the normal distribution, which was verified by the Shapiro-Wilk test for p = 0.05. hypotheses about the lack of differences were thus tested using the Wilcoxon signed rank test (in the paired two-sample case) and the nonparametric test for the paired variables. This test verified the null hypothesis that the x-y distribution (in the paired two-sample case) is symmetric about 0 and the one-sided alternative hypothesis that x is shifted to the right of y.
The study sample was relatively large (60 subjects). Since showing all the raw measurement results would require a 60-line table, for reasons of space-and since the distributions of the parameters examined here were close to the normal distribution-we present only the mean values and standard deviations (M ± SD). The independent variables (age, weight, and height) had normal distribution, and so were characterized using means and standard deviations.
Results
All volunteers (60 subjects) who entered the research project met the inclusion criteria.
The measurements are presented in tab. 2, which shows the mean values of tissue sensitivity to pressure on the left and the right sides of the body, as well as a comparison of these values before and after massage.
The average PPT values on the bone attachments of all investigated muscles increased after massage. We observed that the massage had a statistically significant impact on the PPT values for all the studied muscles (p < 0.05) on both sides of the body. In the female Table 2 . Comparison of mean values of PPT in the study group on the left and the right sides of the body, before and after massage. is symmetric about 0, and the one-sided alternative hypothesis that x is shifted to the right of y group, statistically significant changes were observed in all muscles on the right and left sides. In the male group, statistically significant changes were observed only in the transverse part on the right side (p = 0.001) in the descending part on the right side (p = 0.001), and on the left side (p < 0.001) of the trapezius muscle (tab. 3).
In the younger group (age ≤ 25 years), statistically significant changes were observed in all muscles, on the right and left sides. In the older group (age > 25 years), statistically significant changes were observed in all muscles, except on the right side (p = 0.092) of the latissimus dorsi and on the left side (p = 0.152) of the spinal erector (tab. 4).
Discussion
Massage and tissue sensitivity in healthy and dysfunctional individuals
The results of our study demonstrate changes in tissue sensitivity to pressure after massage. They reflect the contribution of classic massage to changes in the Table 3 . Characterization of changes in mean values of PPT on the left and the right sides of the body before and after massage, in the female and male groups. pressure sensitivity of the manipulated tissues-both those that are superficial and those located deep in the back. They show that massage reduces sensitivity to pain by normalizing the resting muscle tone. This result is essential information both for healthy individuals who wish to maintain good health and for individuals who suffer from symptoms and dysfunctions within soft tissues. healthy people should be aware that sedentary lifestyle, work, improper habitual posture, and stress can lead to changes in resting tone and sensitivity to manual stimulation of superficial and deep tissues, which may lead to pain symptoms over time [4] . It is important that healthy young people avoid pain in the soft tissues [26, 29] . Our study involved healthy individuals and demonstrated a noteworthy influence of massage on PPT values. a statistically significant difference between the PPT value before and immediately after therapy was observed in all the investigated muscles. The results show that massage visibly reduces muscle tone, and thus sensi-Medical Science Pulse 2018 (12) 4 tivity to pressure. Massage could be used as a prevention method to ensure regeneration and relaxation of the muscles.
The results obtained make us consider whether this method, used so successfully in healthy individuals, can also effectively reduce tissue tone and sensitivity in people suffering from soft tissue diseases (rheumatic diseases, fibromyalgia, myopathy), in elderly people, and in those with motor organ dysfunctions [3, 23, 24] . Such conditions often entail increased resting muscle tone and sensitivity to pain [3, 23, 24] . Massage could help alleviate pain, which is a dominant symptom of these conditions. additionally, it could support the process of restoring muscle function by regulating and normalizing tissue tone and sensitivity, and prepare patients for rehabilitation.
Tissue sensitivity to pressure and muscle tone
Many authors have emphasized that abnormal tissue sensitivity to pressure is a manifestation of increased resting muscle tone, which accompanies nonspecific back pain and exertional muscle pain, and is also observed in rheumatic diseases, and fibromyalgia [3, 23, 24] .
high sensitivity to pain in the deltoid muscle and the quadriceps muscle of the thigh has been observed in patients with diagnosed rheumatic disease [24] . Increased pressure sensitivity was also demonstrated in patients with chronic nonspecific spinal pain and in patient with lower back pain [3] . The studies mentioned above focused on changes in tissue sensitivity to pressure in people with pain complaints. all their authors unanimously agreed that there was a significant association between severity of pain and the PPT values. on the basis of his study, Somprasong observed that higher sensitivity of tissue to pressure was accompanied by more severe pain sensations [32] . Imamura observed a strong correlation between pain intensity and increased pressure sensitivity of the gluteus medius and iliopsoas muscles [3] . The studies confirm that one symptom entails the other. It is crucial that this relationship be taken into account. The reduction in tissue sensitivity to pressure, and thus to pain sensation, through the normalization of the resting tissue tone is the overriding goal of many therapeutic interventions [3, 32] . This goal can be achieved by using massage as an effective, appropriate, and recommended method for dealing with muscle dysfunctions.
The literature repeatedly underlines the fact that, as an element of therapeutic intervention, massage has positive effects on the body, normalizes resting muscle tone, has an analgesic effect, reduces fatigue, stimulates the regeneration of tissues, improves blood supply to the manipulated structures, and affects mechanoreceptors and proprioreceptors [33] [34] [35] . however, these mechanisms have not yet been fully explored, understood, or accurately described. It is therefore important to present the effects of therapy using research and diagnostic instruments that provide objective information on the changes that occur in tissues following massage. our trial is an example of using an algometer during massage to measure tissue sensitivity. The results obtained through massage and certain physical procedures in people with muscle pain are being increasingly often presented in the form of algometer measurements, as this is an objective method [36] [37] [38] . Together with palpation assessments, questionnaires, and surface electromyography, algometry gives a complete picture of the changes in tissues subsequent on the use of therapeutic methods [4, 38] .
our study demonstrates that massage therapy, which essentially aims to normalize resting muscle tone, contributes to a decrease in tissue sensitivity to pressure. It is thus recommended to use massage for the relief of pain caused by abnormal resting muscle tone, and to check whether the desired effect, in the form of a higher PPT value, has been obtained. numerous studies have presented the effects of various therapies, including types of massage, on PPT values [3] [4] 36, 37] . one considered the effects of classic and connective tissue massage on the change in pain sensitivity in young women with a diagnosis of chronic neck pain. In that study, PPT was determined by means of an algometer and muscle activity was measured by surface electromyography. The evaluation was performed on the sternocleidomastoid muscles on both sides of the body. The first type of massage involved manipulation of the upper back and neck area using mainly classic (Swedish) massage techniques. The second type of massageconnective tissue massage-included manipulation of the lumbar region of the spine, then the scapula area, and then the neck and occiput areas. Each massage session lasted twenty minutes. after the classic massage session, the sensitivity to pressure of the tested tissues decreased, while the connective tissue massage resulted in reduced activity in the tested muscles. These effects confirmed previous reports on the contribution of classical massage to pain relief and, consequently, to an increase in the PPT value [36, 37] . reduction in tissue sensitivity, resting muscle tone, and pain is the desired therapeutic effect, but also provides vital diagnostic information during the rehabilitation process [36, 37] .
Effects of massage: sex and age
We also considered the effect of the massage by the sex and age of the participants, and found that these aspects contributed to the results of therapy. In female and younger participants (≤ 25 years of age), changes were observed in all the tested back muscles. In males, massage only decreased the sensitivity of the trapezius muscle, while in older participants (> 25 years of age), massage did not alter the PPT of two muscles on one side of the body. These results could be associated with the strength and time of the stimuli employed. one massage session could be an insufficient stimulus to trigger changes in the spinal erector, which is a www.medicalsciencepulse.com deep muscle and may need longer and stronger stimulation [13, 14] .
PPT values vary depending on the type of muscle and its location [39, 40] , so the muscles could react differently to a single massage session. What is more, the differences in initial PPT values between women and men (being higher in men) suggest a logical explanation for why the stimulation in men needs to be longer or repeated several times to achieve a decrease in these values.
The women had lower PPT values both before and after massage. This result corresponds with fischer's theory that healthy men have a higher PPT and lower sensitivity to pressure and pain than women [5] . The results of our study were similar to those obtained by other authors, who found that PPT values in healthy subjects are usually characterized by differences between people of differing sex and age, that women have a lower PPT than men, and that tolerance to pain decreases with age [1, 6, 7, 9] .
What we want to emphasize, however, is that the main goal of our study was to demonstrate the positive effect of classic massage on the sensitivity to pressure of the manipulated tissues. Since the procedure decreased the pressure sensitivity of the manipulated structures in healthy individuals, it could also be applied on a wider scale-for example, in patients with chronic increased resting muscle tone and back pain syndrome, in whom the reduction of pain tissue sensitivity could be even more apparent and could have therapeutic effects. We suggest that massage be used as a form of manual therapy that normalizes resting muscle tone, and may thus reduce sensitivity tissues to touch, pressure, and pain.
Limitations
In our study, measurements were only taken at selected muscle attachments of particular muscles, without taking into account their trigger points.
The research would be worth conducting on a larger study sample, including comparison between healthy volunteers and patients with chronic diseases of the osteomuscular system.
In the study described here, each measurement was taken once immediately after the procedure-that is, 30 seconds after massage. In many reports, tissue sensitivity was measured 4 or 10 minutes after massage. In our study, the measurements were performed immediately after the end of the massage session, which was methodologically correct, but made it impossible to compare the results with those obtained by other authors (as we cannot compare measurements taken in different time intervals).
It is recommended that, in the future, the research methodology includes measurements taken at specific time intervals, and in particular, at longer time intervals after massage. This will provide a more detailed picture of changes in the pressure sensitivity of the manipulated tissues that occur after massage, and will show the permanence of the therapeutic effect. The above suggestions will be taken into consideration in our future work.
In our study, no questionnaires were used to assess the participants' mental status, and no valid questionnaires were employed to measure their pain or physical status, or to check whether they suffer from diseases. The methodology of future research on muscular and skeletal system problems should include such instruments.
The research was carried out on healthy people, which significantly limits the possibility of comparing the obtained results with the research of other authors. In the future, the research will be supplemented with a control group and a measurement after a certain time from the application of a massage (for example one month) to assess long-term effects.
Conclusions
This study reported that classic massage performed on healthy individuals raises their PPT values. The investigation provides the basis for further clinical studies on chronic lower back pain. The evaluation of changes in tissue sensitivity to pressure after massage should be made objective with the use of an algometer.
